Abstract: A total of 30 broiler chickens fed on a ration containing Nigella (Nigella sativa), Ginger (Zingiber officinale) and Garlic (Allium sativum) in concentrations of 0 (control), 1%, 2% and 3% for 45 days. The meat cuts were evaluated for the effects of the rations on colour changes of the muscles stored for one week at refrigeration temperature (4 o C).The colour of the samples were measured day 0 (first day) and after one week of the storage. The results showed that at first day of treatment no significant differences were found in the redness values between control sample and samples treated with Ginger in concentration of 3% and Nigella in concentration of 1%. After one week of the storage the highest value for L* (lightness) was observed in control sample (62.5) followed by sample treated with Ginger in concentration of 1% (54.3) and sample treated with Nigella (%52.5) in the concentration of 3%. It was also observed that significant differences in redness for the control sample, sample fed on 2% of Ginger, sample fed on 2% of Garlic and sample fed on 3% of Nigella.
Introduction
Colour of animals normally influenced by some factors such as animal species, breeding, genotype, gender, age and diet which plays a critical role that affecting the colour of the produced meat (Mohamed et al., 2008 , Jamilah et al., 2009 ).Numerous studies specified that the main compound with coloring function in meat are the carotenoids (Blanch & Hernandez, 2000 , Breithaupt, 2007 .
Carotenoids which have antioxidant effect are essential for the immune system and cannot be synthesized by poultry. These compounds from the diet (Jung et al. 2012 ). Xiong (2000 ( , Lund et al., 2008 reported that during meat storage, oxidative modificationof amino acid could result in physical and chemical changes, includingchanges to conformational stability, solubility, and nutritional quality. Several studies were conducted with objective of investigating changes in colour of chicken meat as affected by diets supplementations with various functional food materials (Anjum et There is a lack in research about the effects of dietary treatments combined packaging and storage condition chicken meat colour changes. Therefore, the purpose of this study wasto evaluate the effects of addition of Nigella (Nigella sativa), Ginger (Zingiber officinale) and Garlic (Allium sativum) with different concentrations to the standard diets on the colour stability and changes of broiler chicken breast meat.
Material and Methods
Broiler chickens (1200 birds) were divided into four groups, and fed a single diet throughout the experiment for 45 days. Ten birds from each group were selected randomly.
Standard mixture was based on corn, crushed soybeans which bought from General Organization for Grains, Saudi Arabia. The content and nutritional value of the standard ration mixture are shown in Table 1 . Group I -control (fed with standard mixture); Group II-(fed with standard mixture supplemented with crushed Ginger in concentration of 1%, 2% and 3%; Group III-(fed with standard mixture supplemented with Garlic crushed Garlic in concentration of 1%, 2% and 3% and Group IV(fed with standard mixture supplemented with Garlic crushed Nigella in concentration of 1%, 2% and 3%. The birds were slaughtered, defeathered, eviscerated and breast muscles were obtained and aerobically packed in polyethylene vinyl acetate (PVA) plastic bags for one week. Colour of the control and diet treated breasts has been determined using CIE and CIE Lab system. Dominant wavelength λ (nm) and colour purity Č (%) has been determined using chromaticity diagram. Colour values (L*, lightness;a*, redness andb*, yellowness)have been calculated according to CIE Lab system and the averageof each value calculated. The colour values of the chicken breast muscles L*, a*, b* are presented in Tables 2, figure 1 and 2 , respectively. It is clear observed that the feeding system use influenced colour properties of the samples significantly (P <0.05). The values of colour in control sample at the first day of storage were 47.2, 10.4 and 13.41 for L*, a*, b*, respectively. These values increased to 62.5 for L* (lightness) and 15.55 for b* (yellowness) but decreased to 6.4 for a* (redness) after one week of the storage. The treated samples showed the same trend at first day but generally comparing to the control L* values ranged from 39.7 -54.7, a* values ranged 4.2 -10.2 and b* values ranged from 9.59 -13.32. The lowest value for redness was observed in the sample treated with 1% of Ginger followed by sample treated with and 2% of Nigella. However, no significant difference (p<0.01) were found in the redness values between control sample and samples treated with Ginger in concentration of 3% and Nigella in concentration of 1%. Karaoğlu et al. (2006) investigated broiler carcasses during post-mortem fed with dietary probiotics and slaughtered at different ages and found that L* values were lower for slaughter at 42 days of age (p<0.01). It can be influenced by increasing a* and b* values. Because, when a* and b* values increased L* value declined and the colour gradually darkened.This is might be due to the stability of reduction of red pigment of the samples. Moreover, the same trend was observed in the treated samples after one week of the storage. The highest value for L* (lightness) was observed in control sample (62.5) followed by sample treated with Ginger in concentration of 1% (54.3) and sample treated with Nigella (%52.5) in the concentation of 3%. It was noticed from sensory attributes viewpoint, that the best colour of broiler chicken was obtained in chicken meat fed on the ration contained Nigella in the concentration of 1-3%, followed by values of 7.4 -7.9 which obtained in chicken meat fed on the ration contained Garlic in the concentration of 1-3%, followed by values of 6.9 -7.3 which obtained in chicken meat fed on the ration contained Ginger in the concentration of 1-3% and the control 6.4 fed on the ration without treatment (Aljabeili et al. (2016) . However, the stability of the meat colour during the period of the storage could be due to the antioxidant effects of the medicinal plants that added to the ration of the chicken which considered as natural antioxidants (AbdElgadir, 2016) . At the end of the storage it was noticed that no significant differences in redness for the control sample, sample fed on 2% of Ginger, sample fed on 2% of Garlic and sample fed on 3% of Nigella. This is might be due to the stability of meat pigment of the samples when treated with these concentration. 
Results and Discussion

Conclusion
It can be concluded that, broiler chickens fed on a ration containing Nigella (Nigella sativa), Ginger (Zingiber officinale) and Garlic (Allium sativum) in the mentioned concentrations stored at 4 o C for 7 days gave different colour values. For better keeping quality of broiler breast meat, diets containing 2% of Ginger or 2% or 3% of Nigella are highly recommended. More research might be suggested to investigate the effects of combinations of these medicinal plants in the diets of the chicken.
